A novel application of cell-free seminal mRNA: non-invasive identification of the presence of germ cells or complete obstruction in men with azoospermia.
Cell-free seminal mRNA (cfs-mRNA) exists in human ejaculate at high concentrations and with high stability, and contains many tissue-specific transcripts secreted from the male reproductive system. Owing to the sensitivity of RNA technology, cfs-mRNAs are ideal candidates for non-invasive biomarkers of physiopathological conditions. This study applied cfs-mRNA in identifying the presence of either germ cells or complete obstruction in men with azoospermia. RT-PCR was performed to amplify the germ cell-specific (DDX4), seminal vesicle-specific (SEMG1) and prostate-specific (TGM4) mRNAs from cfs-mRNAs, which were isolated from the seminal plasma of men with non-obstructive azoospermia (NOA) or obstructive azoospermia (OA). The 39 patients with NOA, diagnosed by testicular biopsy, included 8 men with maturation arrest (MA), 3 men with incomplete sertoli cell only (iSCO) syndrome and 28 men with complete SCO (cSCO). The 29 patients with OA, confirmed by the presence of sperm in the testis or epididymis, included 8 men with congenital bilateral absence of the vas deferens (CBAVD) and 21 men with non-CBAVD. Healthy individuals and vasectomized men were enrolled as controls. TGM4 was detected in all participants. Consistent with their diagnosis, DDX4 was detected in all patients with MA or iSCO but was absent in most cases of cSCO (n = 21, 75.0%) or non-CBAVD (n = 18, 85.7%), and in all men with vasectomy or CBAVD. The presence of DDX4 in the other seven men with cSCO and three patients with non-CBAVD suggests the presence of germ cells in the testis, and incomplete obstruction, respectively. SEMG1 was undetectable in three patients with CBAVD with bilateral absence of the seminal vesicles, and in two non-CBAVD cases with low ejaculate volume. These results suggest that, with high sensitivity and representativity, cfs-mRNA could be non-invasive biomarkers for identifying the presence of germ cells or complete obstruction in azoospermia.